Abstract: This study explores how online booking affects seasonality, measured as the variation in hotel bed-places net occupancy rate between peak and off-peak periods. We first develop a formal model illustrating that, as a result of the reduction in search costs brought about by the internet, competitive pressure strengthens. This effect is stronger in the peak period than off-peak, thus leading to an increase in seasonality associated to online booking. We then test our finding in a sample of 18 countries over the 1997-2007 span; the empirical results support the notion that the use of the internet causes an increase in seasonality. A set of policy implications conclude the work. Keywords: internet, search costs, net occupancy rate, seasonality. Ó
INTRODUCTION
This paper studies the relation between the reduction in tourists' search costs due to online booking and the variation in bed-places net utilisation between peak and off-peak periods. Search costs and direct online organisation of the trip are two prominent aspects of the tourism industry that have been deeply affected by recent technological advances.
The tourism industry exhibits a remarkably high degree of product differentiation. Understanding tourists' process of search and information acquisition is therefore key to gaining a deeper knowledge of the industrial dynamics. Technological progress, coupled with regulatory changes, has modified the nature of tourists' search process in at least two directions. First, it has expanded consumption opportunities (for example, by decreasing the cost of reaching relatively far destination), Federico Boffa (Jesi Branch, Via Angeloni, 3, 60035 Jesi (AN) and, as a result, the expected benefit of searching for a tourist destination. Second, it has decreased the costs of direct search, for example through the release of faster and more reliable search tools, thanks to the Internet. The two effects contribute to making the direct online search process less time-consuming and more valuable, hence more productive.
Our paper aims at investigating the impact of these fundamental shifts in the tourists' search process on the seasonal variation in the occupancy rate in hotels.
We first model the tourist search process and we illustrate, within a search framework, how direct booking increases seasonality. An improvement in the search technology decreases the cost associated to a longer search (for example, by replacing a longer and more expensive phone call with a quicker and cheaper internet search); therefore, it can be thought of as decreasing search cost. The decline in search cost induces consumers to search more, until they find a better deal. This, in turn, increases the elasticity of each firm's individual demand, a price reduction effect analogous to that associated to an increase in competitive pressure. We find that in a two-period framework, with a peak period in which consumers have, on average, a higher willingness to pay for the destination than off-peak, the price reduction effect is stronger in the peak than off-peak; as a result, lower search costs increase the difference in occupied bed-places between peak and off-peak seasons. Our model highlights a supply-driven positive association between online booking and seasonality: in the aftermath of online booking, firms modify their pricing strategy, inducing a comparatively larger increase in occupied bed-places in the peak period than off-peak.
The same result holds even when we extend our analysis to allow for agency intermediation. The decline in search costs provides potential tourists with an incentive to undertake a longer search for the most convenient intermediary. This has an effect analogous to an increase in competitive pressure among intermediaries, with the resulting impact on the variation in bed-places occupancy equivalent to the case of direct search.
The empirical analysis supports the conclusions drawn from our formal model. We find that the reduction in the costs of direct search, provided by the amount of direct reservations over the Internet, increases the variation in bed-places net occupancy rate between peak and off-peak periods.
LITERATURE REVIEW
Our paper relates to three separate strands of literature, respectively the capacity management issue under time-varying demand (i.e., the seasonality issue), the tourist information acquisition process and, finally, the impact of Information and Communication Technology (ICT) on tourism. While each of the three strands is rich and extensive, our paper is the first attempt, to our knowledge, to link the three in a unified framework.
The Impact of ICT on Tourist Search
Over the last 20 years, the internet has changed various facets of social life, creating many social concerns (Kim, 2010 ). An appropriate diffusion of the ICT in the tourism sector improves its social and economic impacts, from which many consumers and organisations can benefit (Minghetti & Buhalis, 2010) . Indeed, the internet has grown to be one of the most effective means for tourists to seek information and purchase tourism-related products (Pan & Fesenmaier, 2006) . This constitutes the starting point of our research.
Some recent studies explore how tourist demographic and trip purpose characteristics influence decision-making strategies for travel (DiPietro, Wang, Rompf, & Severt, 2007; Hyde, 2008; Pearce & Schott, 2005; Schmidt & Spreng, 1996; Woo & Dong, 2004) . They find that factors influencing tourist search include specific characteristics of the vacation-vacation length, destination distance, number of destinations visited, purpose of the trip-and characteristics of the vacationer-age, income and motivational factors, such as need for novelty versus need for relaxation. Other studies analyse the relation between the use of internet and the characteristics of the vacation and the vacationer. In these researches, consumers who book online travels have been identified as those with a higher education, who undertake more frequent international travel, visit travel websites and general websites more often, and have more positive attitudes towards use of the Internet (Morrison, Jing, O'Leary & Cai, 2001 ). Even amongst well-experienced consumers, there exists a group who do not book online; these non-users of Internet booking tend to be aged 60 plus years, people who seldom shop electronically, and seldom shop from the home or office (Card, Chen, & Cole, 2003) .
As far as the impact of ICT on tourism is concerned, it is recognised that Internet is an important external source since more and more consumers use online information for their decisions at a relatively low search cost. Although it is easy to gather information about a destination or a specific product/service from the Internet, consumers still have to spend time, pay for internet service or booking, and invest a significant amount of effort in processing what they find. It is likely that, because of low cost and ease of retrieving the information from online sources, more and more consumers will make more external effort (Gursoy & McClearly, 2004) . That is the reason why the goal of the destination managers and marketers is to make external search as inexpensive and time efficient as possible by avoiding websites that are difficult to navigate, are linked to empty sites or have incomplete information. Some researches explicitly aim at examining consumers' perspectives of the information role of the Destination Marketing Organisations (Choi, Lehto, & Oleary, 2007) ; other studies have been conducted to measure the effectiveness of destination Marketing Organisations' websites (Li & Wang, 2010) .
Given the increasing use of technology by the tourists, the Destination Marketing Organisations and the services suppliers, it is interesting to investigate the impact of new technology sources on search costs. The industrial organisation theory on consumer search under asymmetric information is widely developed. Two contributions are worth mentioning. Stiglitz (1989) provides a comprehensive overview, where he shows that equilibrium may fail to exist in perfect competition models under search costs. He also illustrates that, under a framework of imperfect competition, search costs increase firms' rent. Bakos (1997) finds that the reduction in search cost improves efficiency, by increasing the competitive pressure. Bakos' results represent the driving force behind the results of our formal model. Our analysis, indeed, builds on this point, and, in the theoretical section, shows how the reduction in search costs alters the consumers' behaviour in the information acquisition process.
As it is known, sources of tourism information can be classified in terms of whether the source is commercial or non-commercial (source of information) and received from personal or impersonal communication (type of information) (Fodness & Murray, 1997) . A multiplicity of information sources and decision strategies are available to the contemporary tourist.
The Tourist Information Acquisition Process
Our paper contributes also to the literature on the tourist information acquisition process. It is widely recognised that understanding search behaviour of leisure tourists is vital to both tourism scholars and practitioners (Snepenger, Meged, Snelling, & Worrall, 1990) . Gursoy and Chen (2000) show that, given the high uncertainty and dynamics of the tourist market, understanding how tourists acquire knowledge is important for marketing and management decisions, the design of effective communication campaigns and service delivery.
The dynamic consumer decision making process has been extensively analysed, both before the trip and while at the destination. Several studies investigate the factors which may lead to either more or less information search, underlying the role of several aspects of the environment (such as difficulty of the choice task, number of alternatives, complexity of the alternatives) and situational variables (such as previous satisfaction, time constraints, perceived risk) (Fesenmaier & Jeng, 2000; Fodness & Murray, 1997 Gursoy & Chen, 2000; Gursoy & McClearly, 2004; Jeng & Fesenmaier, 2002; Moutinho, 1987; Sirakaya & Woodside, 2005; Van Raaij, 1986) . The literature has emphasised essentially three major factors influencing tourist information search: motives (McIntosh & Goeldner, 1990; Raitz & Dakhil, 1989) , determinants (Engel, Warshaw, & Kinnear, 1991; Snepenger et al., 1990; Van Raaij, 1986 ) and sources (Engel, Blackwell, & Miniard, 1995) . With respect to information sources, one fundamental classification is internal vs. external search. Internal search is essentially based on the retrieval of knowledge from memory, while external search consists of collecting information from the marketplace. As reported in Fodness and Murray (1997) and Gursoy and McClearly (2004) , search may take place, and almost always does initially, internally, such as when past experiences are used as the basis for planning a repeated visit to a destination. If the contents of memory are not sufficient for decision making, however, search activities extend out into the external environment. In the case of vacation travel, the search is often predominantly external, involving considerable effort and a variety of information sources; that's the reason why our paper focuses on external search.
The tourist has a wide choice of external sources (Engel et al., 1995 ) that can be used prior to departure, in transit and once at the destination (DiPietro et al., 2007) for core, secondary and en route decisions (Fesenmaier & Jeng, 2000; Hwang & Fesenmaier, 2004) . Tourists are posited to be highly involved in the decision-making process, and this is, at the least, partially due to the high costs and uncertainty associated with the services to be received. Tourism is an experience good and, as it emerges from the economics of information theory (Stigler, 1961) , tourists are likely to search as long as they believe that the benefits of acquiring information outweigh the costs. The total cost of a given search strategy can be partitioned into three separate components: time spent, financial cost and effort required (Gursoy & McClearly, 2004; Vogt & Fesenmaier, 1998) . Time spent in search, which is more valuable for people with a higher opportunity cost of time, is considered the most important component of external search cost, followed by the monetary costs of the search (phone calls, transportation, fax, online connection, etc.). Contemporary internet technologies have provided an additional channel through which bookings can be made with minimal effort (Hyde, 2008) .
Our paper finds that, as a result of the decrease in search cost brought about by the internet, consumers search more; specifically, they increase the value they can draw from the offer.
Tourism Seasonality
Tourism seasonality is an interesting and multifaceted subject area which has received a great deal of attention in academic research, policymaking and management, especially in recent years. Amongst the various aspects considered are the definitions and approaches to measuring seasonality, its causes and impacts, policy-related issues and studies into consumer behaviour.
The concepts, theory and definitions, as well as the impacts and perceptions of seasonality, are explored by Butler (1994) , Butler and Mayo (1996) and Hinch and Jackson (2000) ; links between demand fluctuations and tourist motivations are studied by Calantone and Johar (1984) , Manning and Powers (1984) and Spotts and Mahoney (1993) . Overviews of different methods for quantifying seasonal variations are presented by Drakatos (1987) , Koenig and Bischoff (2003) and Lundtorp (2001) , and quantitative techniques to investigate demand variations in the accommodation sector are applied by Jeffrey and Barden (1999) and Sørensen (1999) .
Causes and forms of seasonality have been identified in several studies (Bar-On, 1975; Butler, 1994; Capò-Parrilla, Font, & Nadal, 2006;  Cuccia & Rizzo, 2010; Frechtling, 1996) . These authors distinguish different causes of seasonality in tourism. The natural causes relate to regular temporal variations in natural phenomena, particularly those associated with climate and the period of the year. Tourists have specific preferences, which make it necessary to distinguish between different purposes of tourism (such as sun and sea, hiking, ski vacations, and conferences). Natural causes are beyond the control of decision-makers. The institutional causes depend on social factors and policies concerning specific customs and legislated holidays. They include school schedules, public holidays, festivals (religious and cultural), and other events that, even today, are usually based on historic conventions. The empirical literature on the economic determinants of tourism seasonality looks at both the demand and the supply side. The research on the seasonal variation of tourism demand focuses on tourists' income, relative price, exchange rate and substitutes prices (Rossellò-Nadal, Riera Font, & Rossello, 2004) , consumer demographic characteristics and preferences, social and cultural interests (Cellini & Cuccia, 2007; Fernandez-Morales & Mayorga-Toledano, 2008; Jang, 2004; Spencer & Holecek, 2007) . The empirical research on the seasonal variation of tourism supply focuses on the characteristics of accommodation facilities (Capò-Parrilla et al., 2006; Koenig & Bischoff, 2004) . These studies find that the high quality of tourism services and the location in the historical centre lessen the seasonal variation in the occupancy rate.
The published research on seasonality impacts is also extensive. Some studies focus on private costs. Private producers suffer from declining returns on investment, a high level of under-exploited capacity and fixed costs in the off-seasons (Bar-On, 1993 Cuccia & Rizzo, 2010; Sutcliffe & Sinclair, 1980) . The final consumers of the destination pay higher prices in the peak-season. The workers in the tourism sector typically accept seasonal jobs, without the usual protection required by labour contracts, and long periods of unemployment (Ashworth & Thomas, 1999; Bar-On, 1993 Krakover, 2000) . Other studies focus on negative externalities, therefore on the social costs of seasonality that concern local public utilities, the management of public goods and services such as infrastructures, public safety, public health (Murphy, 1985) , and natural resources (Manning & Powers, 1984) . Capò-Parrilla et al. (2006) argue that, when the number of tourists exceeds accommodations and facilities capacity, a reduction in the quality of the services can occur owing to congestion, overbooking, or saturation with subsequent reduced satisfaction level. Cuccia and Rizzo (2010) claim that seasonality generates private and social costs that usually largely exceed its small benefits.
Several studies attempt to identify a set of policies aimed at reducing seasonality. From a demand perspective, Capò-Parrilla et al. (2006) distinguish between the policies designed to lessen seasonality and those intended to reduce its negative impact. To lessen seasonality, policy-makers might encourage off-season tourism, by implementing strategies that allow to capture the differentiation in tourism demand (based on cultural, religious, sports, business tourism). Events and festivals are the most commonly used strategies to increase demand outside the peak season (Baum & Hagen, 1999; Getz, 1991 Getz, , 1997 Higham & Hinch, 2002) , along with the organisation of conferences and business meetings aimed at attracting business tourists (Baum & Hagen, 1999; McEnnif, 1992) . Another popular strategy has been the so-called contra-seasonal pricing policy (Butler & Mayo, 1996; O'Driscoll, 1985; Weaver & Oppermann, 2000) , that is a peak-load pricing policy. According to Capò-Parrilla et al. (2006) , in order to reduce the negative effects of seasonality in the interest of future generations, policy-makers should determine the optimal degree of seasonality, depending on each destinations' carrying capacity. In the interest of the present generation, different tools can be used, from direct monetary instruments, such as the introduction of a tourism tax on arrivals or presence, to nonmonetary ones, such as the regulation of tourism flows (rationing) in very extreme cases of fragile heritage and natural sites (Cuccia & Rizzo, 2010) . From a supply perspective, strategies for reducing seasonality are more limited and focused exclusively on policies oriented to reducing negative effects, such as expanding current capacity, creating new facilities or utilising external resources (Capò-Parrilla et al., 2006) .
As it has been illustrated, tourism seasonality has received great attention in recent years. For the accommodation sector, in particular, the relatively high fixed costs make seasonality a particularly important issue. Low variability and an extended main season are generally regarded as desirable goals. However, the factors that explain yearly demand fluctuations beyond the climatic or institutional and social ones have not been analysed that extensively. Some studies focus attention on the role of the Internet by providing strong support for the idea that the web represents an essential marketing tool for accommodation businesses. Koenig and Bischoff (2004) find that both the low-occupancy and the poor performing clusters exhibit a highly statistically significant correlation with a weak presence on the internet. Therefore, high occupancy and high performance would be associated to structures offering online reservation systems. Other studies have found that, despite efforts to reduce peaks, monthly seasonality has, in fact, increased in some destinations with the rapid development of tourism (Bar-On, 1975; Butler, 1994) . Therefore, the empirical investigation on the role of the internet on the seasonal variation in the occupancy rate commands additional research.
Indeed, as Hinch and Jackson (2000) , Koenig-Lewis and Bischoff (2005) and Lundtorp (2001) point out, tourism seasonality research lacks a sound theoretical framework and adopting a more formal and quantitative perspective might facilitate and accelerate progress in this field.
Our paper, which includes both an empirical and a theoretical analysis, aims at contributing to fill the gaps currently existing in the literature on seasonality. More specifically, it is an attempt to bridge the three strands of literature, shading light on how ICT, by boosting online booking, modifies the information acquisition structure of consumers and their process of accommodation selection. This, in turn, commands a change in the pricing structure of the firms, which ultimately has an impact on seasonality. This study explores, in particular, the effects of specific impersonal online tourism information sources-both commercial and non-commercial, public or private-on search costs and occupancy rates. In particular, the purpose of the research is to check how new technology and direct online booking affect the difference between peak and off-peak occupancy rate of bed-places in hotels and similar establishments. By developing a formal model, this article offers a contribute to the lack of theoretical framework on the possible determinants of seasonality. The conclusions of our model are supported by our empirical results.
A FORMAL MODEL
The model we develop in this section aims at illustrating the incentives at work in determining the relation between search costs and variation in bed-places occupancy rates. The basic intuition follows the line of Bakos (1997) and stresses the increase in competitive pressure resulting from a reduction in search costs.
Our model adopts the product search theory framework and builds on Spulber (1996) , extending it to a two-period setting.
While we will not elaborate on the technicalities of the model in the paper (available upon request), we illustrate the setting, the main steps we followed to solve it and we finally state the results.
We assume consumers assign a value to a tourism destination in two different seasons (denoted s: peak, or high season (denoted h), and off-peak, or low season (denoted l)).
Valuations differ across consumers and across seasons. In any given season, the valuation is uniformly distributed across consumers in the v s ; v s interval; however, v h > v l , reflecting our assumption that, in the peak period, a larger number of customers is potentially interested in the destination, and on average a higher value is attributed to the destination in the peak time.
Consumers interested in spending time at the destination must search for an accommodation. Search is time-consuming and consumers discount the future at a rate d. the discount rate reflects the additional (opportunity) costs involved in each subsequent round of search. Under a higher discount rate, consumers' benefit from waiting (with the prospect of finding a lower price) decreases. If search turns out to be less time-consuming, then the opportunity cost involved in each additional round of search declines. Therefore, a reduction in the search costs-something brought about by the Internet-is reflected, in the model, by a decrease in the discount rate.
Hotels differ in their cost structure. The heterogeneity may reflect different quality levels. k is uniformly distributed in the (0, 1) interval.
As it is standard in this framework, we assume that consumers visit a single hotel per period. They have perfect information on the hotel price distribution, although they do not know which hotel they will be matched with at each round; after getting to know the price charged by that hotel at a given quality level, they have to decide whether to choose it, or to keep searching for a better alternative (thereby incurring additional search costs), going through an additional round of search, where they will face exactly the same problem of the previous period. Therefore, in each round, consumers trade off future benefits, in terms of prospects of cheaper alternatives, to additional search costs. Consumer's recursive strategy is therefore based on an endogenously determined reservation price-that is, a threshold price below which consumers accept the offer and stop searching.
We solve the recursive equation, and identify the reservation price r as a function of the hotels' price distribution. We find that dr dv h > 0 dr dv l > 0 The reservation price, both in the peak and in the offpeak seasons, increases as the maximal (and, as a consequence, average) willingness to pay for the destination increases. We also find that the reservation price increases as the discount factor increases; this is consistent with the intuition that, as search costs increase, consumers are less prone to search, and more inclined to accept higher prices.
Hotels face a problem that mirrors the consumers' problem. They know the distribution of consumers' valuation, but they do not know which consumer they are faced with at each round. Each firm charges a price, and faces an expected demand at each round. We derive the expected demand for each firm as a function of the price it charges. We can show that such demand function exhibits the usual negative relation between price and quantity.
Given the above identified demand function, each firm chooses the optimal price that depends on its cost k which, as a reminder, is uniformly distributed in the (0,1) interval. We identify the prices chosen by each hotel as a function of the consumers' reservation price. As expected, the price charged increases with cost.
We are then ready to characterise the equilibrium of the game, constituted by a price charged by each firm and a reservation price chosen by each consumer such that no consumer and no firm have an incentive to deviate. To that end, we combine the equilibrium condition for the consumers (i.e., reservation price as a function of the hotel rooms price distribution), and the equilibrium condition for the hotels (i.e., room price as a function of consumers' reservation price).
The equilibrium results are the following:
F. Boffa, M. Succurro / Annals of Tourism Research 39 (2012) 1176-1198 wherep l is the price charged offpeak by the hotel with the lowest cost (k = 0),p h is the price charged in peak by the hotel with the lowest cost (k = 0), p l is the price charged offpeak by the hotel with the highest cost (k = 1), and finally p h is the price charged in peak by the hotel with the highest cost. Prices in the high season exceed prices in the low season, as a result of the higher reservation prices in the high season, stemming from the higher average willingness to pay.
After solving for the reservation price, we obtain the aggregate quantities (i.e., the number of active customers), offpeak and in peak, respectively:
Observe that, as intuitively plausible, an increase in search costs reduces the number of active customers, since @Q l @d < 0 and
The difference between peak and off-peak number of active consumers is:
The sensitivity of the difference between high and low season output is as follows:
We have therefore established the following:
Proposition 1. The difference between high season and low season output increases as the discount rate decreases.
The Proposed Model and Discussion
Some comments on the results are in order. In this setting, a search cost reduction alters the trade-off in each round of search, by increasing the relative desirability of continuing search; this is reflected in a decrease of consumers' reservation price. The decline in consumers' willingness to pay, along with a surge in local elasticity, triggers a reduction in firms' price.
As the discount rate reflects the opportunity costs associated to each additional round of search, a higher discount rate corresponds to a higher search cost. The web, by making any additional rounds of search cheaper, reduces the discount rate. The theoretical results apply straightforwardly to direct search. They show that, if the discount rate drops (for example, due to Internet and the availability of easy-to-use price comparison websites), the difference in capacity utilisation in the peak period and off-peak increases. The result is based on the following mechanism. A low discount rate decreases the reservation value and increases the expected length of the search process. This increases the price elasticity of each firm's individual demand. As a consequence, the total quantity increases in both periods. In other terms, a lower discount rate induces higher competition among tourism operators. Under our (commonly adopted) functional form assumptions, the difference between high and low season quantities increases with the level of competition, and this represents the driving force behind our result.
Our findings could extend to agency reservations. A decline in the search cost decreases the cost of visiting additional online agents; this increases competition among agents and an analogous mechanism to that applicable for direct search emerges.
EMPIRICAL ANALYSIS

Methodology and Data
The empirical analysis aims primarily at testing the hypothesis derived from our formal model that online booking entails an increase in seasonality (baseline model); we then add a matrix of control variables, in order to investigate more generally the determinants of the seasonal variation in occupancy rates; finally, we include a set of instrumental variables to check the robustness of our results. Our sample includes 18 European countries, chosen on the basis of available data, over the 1997-2007 years. The list of countries is reported in Table 1 .
Our goal is to verify whether, and to what extent, differences in the use of the internet by consumers for direct reservation with the transport/accommodation operator explain variations in bed-places net occupancy rate in hotels and similar establishments.
Our baseline model, where we directly test Proposition 1 derived from our formal model, takes the following form: variation in bed-places net occupancy rate. We use monthly data on bed-places net utilisation, drawn from the Eurostat database. The net occupancy rate of bed places in a given month is the ratio of total overnight stays to the product of the bed places on offer and the number of days in which the bed places are actually available for use (net of temporary closures for decoration, by police order, etc.). When measured on monthly basis, variations in the occupancy rate can be used to measure seasonal patterns (Kandari & Chandra, 2004 ). Our independent variable eORG i indicates the rate of online direct reservation with the transport/accommodation operator over the total number of trips in country i. As the Internet reduces search cost, this variable, which measures the amount of online booking, proxies a decline in the average search cost (Data source: Eurostat).
Our panel data regression, aimed at investigating more thoroughly the determinants of seasonality (of course, still with a focus on the impact of online booking) includes additional control variables:
The matrix of control variables is designed to disentangle the impact of the diffusion of the internet from that of other factors that can possibly affect seasonality, including the fact that different countries may follow different seasonal patterns.
Ar i controls for total tourist arrivals in country i. It is computed as total arrivals of residents or non-residents checking in at a hotel or a similar establishment (Data source: Eurostat). B i is a proxy of the average size of the accommodation structures in country i. It is computed as the ratio of the total amount of bed-places to the total number of hotels and similar establishments in country i (Data source: Eurostat).
The two explanatory variables above identify whether, and to what extent, seasonality depends on the volume of inbound tourism and/ or on the average size of the establishments. They have been included to investigate if two structural characteristics of the tourism sector matter for the seasonality phenomenon.
The variables Airp i and LC i control for the tourists' incentives to travel by airlines, the transportation mean which has been most affected by the increase in the use of Internet by consumers (Dana & Orlov, 2009 ). In particular, Airp i measures the density of airports computed as the ratio between total number of civil airports in each country (Data source: International Air Transport Association) and total area (km 2 ) (Data source: Wikipedia). The higher the density, the lower (higher) the average distance (incentive) to reach the chosen destination. LC i indicates the presence of low cost airlines in country i, measured as the ratio between the total number of low cost airlines flying from/to country i (Data source: flylowcostairlines.org) and the total number of airports. The percentage of low cost flights has shown impressive growth since liberalisation of air transport in Europe. As several low cost companies restrict their offer to/from specific destinations to a limited period of the year (i.e. from June through August) (EUROCONTROL, 2007) , it is reasonable to formulate an hypothesis that their presence significantly affects seasonality.
The explanatory variable C i has been included in order to take into account the phenomenon of flows concentration. A concentrated flow indicates that a large amount of tourism inflows comes from few origin countries; on the other hand, a dispersed flow means that tourists inflow is more evenly distributed across various origin countries. The level of flow concentration may impact seasonality, as, in principle, the pattern of seasonality of tourism outflows may vary across different origin countries. Therefore, destinations in which inbound tourists are concentrated in few origin countries may be more subject to the specific seasonality patterns of tourism outflows of such countries; in other words, countries with different flow concentrations may experience different seasonality patterns. The flow concentration index has been measured as a sum of the square of each origin country inflow share on the total number of tourists reaching the destination. Specifically, for each destination country, we first compute the percentage of tourists coming from each of the 18 countries in our sample, then we square each percentage, and finally sum them up. This measure is analogous to the Herfindhal Hirschman index, often employed to measure market concentration (see, for example, Tirole, 1988, pp. 221-223) (Data source: Eurostat).
Additionally, our control matrix directly includes variables concerning the main origin countries and transport providers. As for almost half of the analysed countries, Germany represents the main tourists' origin country, Or i is a dummy variable which is equal to 1 if the main origin country is Germany, 0 otherwise (Data source: Eurostat). Observe that whether Germany is the main origin country or it is not is not correlated to the above discussed flow concentration; therefore, we do not run into collinearity issues. The matrix X explicitly includes the breakdown of trips by mode of transport (%) as reported by Eurostat (Statistics in Focus, several years). We consider all transport means (air, rail, coach and water-way) different from private vehicle, which is the most popular mean of transport for all European countries. More specifically, the matrix includes three dummy variables defined as follows: D r_i equals 1 if the rail transport is relatively more important than air transport for country i, 0 otherwise; D c_i equals 1 if the coach transport is relatively more important than air transport for country i, 0 otherwise; D w_i equals 1 if the water transport is relatively more important than air transport for country i, 0 otherwise. We included this variable in the analysis, as the market structures and the cost functions of different modes of transport may generate different seasonality patterns. For example, the economies of scale involved in sea transport may contribute to an increase in seasonality in destinations that are mainly accessible by sea.
Finally, we included the Gross Domestic Product growth rate in order to estimate the impact of the macroeconomic context on bedplaces net occupancy rate. One can assume that a dynamic economy, with a relatively high growth rate, is characterised by a higher percentage of business travelers and off-season cultural events (like conferences, fairs, festivals, etc.) which could contribute to mitigate the seasonality phenomenon (GDP data source: International Monetary Fund). Table 2 illustrates summary statistics.
Econometric Findings
The results of equations (1) and (2) estimation over the 1997-2007 years are reported in Table 3 . We first test the baseline model by including only eORG as predictor (Table 3, reg.(0) ). The empirical evidence shows that direct online reservation increases significantly (at 1% level) the coefficient of variation of bed-places net occupancy rate. Therefore, the use of internet for direct booking is positively associated with seasonality.
We can argue that, since it is reasonable to assume that the average occupancy rate has increased over time and, at the same time, the seasonal variation in the occupancy rate has increased due to the direct online organisation, the peak-season occupancy rate has grown at a higher rate than that of the off-peak season.
Additional predictors, included in a second stage of our test, confirm that the inclusion of these extra-variables improves the quality of our estimation. These robustness check include the F-test, the BreuschPagan test, and the Hausmann specification test. The F-test rejects the null hypothesis that all the coefficients are jointly equal to zero at 1% level (Table 3 , reg. (1)), while the combination of the BreuschPagan and of the Hausmann tests allows us to claim that the correct specification of the model is random effects.
The variable eORG is significant at 5% level with the expected sign, thus confirming our previous econometric results.
The variables Ar i and B i enter at 1% level with the expected negative sign, indicating that both the volume of inbound tourism and the average size of accommodation structures contribute to reduce seasonality. This is consistent with the argument that firms' strategies aimed at decreasing the difference between high and low season tourist flows are widely adopted by larger hotels and accommodation structures. This can be motivated both by the economies of scale involved in setting up a sophisticated pricing policy, and by the consideration that the opportunity cost associated with empty rooms in low season increases with the number of available bedplaces. The empirical evidence on the variables Airp i and LC i , included to control for the tourists' incentives to travel by airlines, shows that, while the density of airports is significant in reducing seasonality, the presence of low cost airlines in country i has no statistically significant impact on the coefficient of variation of bed-places occupancy rate.
Quite interestingly, the concentration of tourism flows is statistically significant in explaining seasonality. More specifically, the concentration index enters significantly with a positive sign, indicating that countries with less concentrated tourism flows are also characterised by less seasonality. A possible interpretation of the result is that destinations in which inbound tourists are concentrated in few origin countries are more subject to the specific seasonality patterns of tourism outflows of such countries, whereas in countries with more dispersed flows, the aggregation of various different seasonal patterns of tourism outflows reduces the seasonality in the tourism inflows. Therefore, the outcome of spreading tourism flows more evenly throughout the year is reached more easily when the tourism flows are also more widespread across various countries, that is when the concentration index is low.
With reference to the main mode of transport, the only variable that is always significant is the dummy variable concerning the sea transport, which enters positively at 1% level. The result is likely related to the economies of scale involved in sea transport, which may contribute to an increase in seasonality in destinations that are mainly accessible by sea (namely, islands).
The empirical evidence finally shows that GDP growth rate and the tourists' main origin country are not significant in explaining differences in bed-places occupancy rate among countries.
As an additional robustness check, we have also explicitly considered charter flights and sea transport (as suggested by an anonymous referee). More specifically: 1) to account for specificities induced by the prevalence of charter flights, we excluded three countries with a very high ratio of non-scheduled flights to total traffic (observe that nonscheduled flights mainly include charter flights) (source of data: Eurostat database). The three excluded countries are Slovenia (where 79.8% of flights were non-scheduled in 2007), Greece (where the proportion is 38.9%) and Slovakia (with a proportion of 20.2%). 2) We have also considered countries where sea transport is predominant, in view of their possible exclusion. Using Eurostat (2006) Statistics in Focus ''How Europeans go on holiday'', we found that water transport is particularly important in Greece, as it accounts for more than a fifth of all transport (21.1%). In all of the other countries included in our analysis, the percentage is lower than 7%. We therefore decided that only Greece was a candidate for exclusion based on the sea transport criterion. To summarise, in order to take into account both the previous points, we have excluded from the empirical analysis Slovenia and Slovakia (as a result of the charter flight criterion), and Greece (as a result of both the charter flight and the sea transport criteria). Our empirical results (available upon request) are very similar to those obtained by the estimation of Eq. (2) (except for some minor changes in the significance levels).
The Endogeneity Problem
We include a set of instrumental variables to check the robustness of our results, and to provide stronger support to our result that online booking actually determines seasonality. We consider the endogeneity problem potentially affecting our model. Indeed, in principle, the dependent variable and some of the explanatory variables might be codetermined, and this could potentially raise issues of reverse causality (with high seasonality in part determining high online booking). A higher density of airports, for example, could potentially be explained by a high number of business travelers, which, per se, could reduce seasonality. Several approaches can be used to tackle the endogeneity problem. The traditional approach consists in using an instrumental variables regression with external instruments. An alternative approach uses internal instruments by exploiting the panel data structure. More specifically, we use a Generalised Method of Moment estimator (Arellano & Bond, 1991; Blundell & Bond, 1998) , treating all the explanatory variables as potentially endogenous. Thus, we rewrite Eq. (2) in dynamic terms, as follows:
Eq. (3) can be properly estimated through the First Differences Generalised Method of Moment estimator proposed by Arellano and Bond (1991) , which uses all the available lags of each independent variable in levels as instruments. However, the levels are poor instruments when variables exhibit strong persistence (weak instruments). For this reason, we employ the estimation of the System of Equations implemented by Blundell and Bond (1998) . The Generalised Method of Moment-System essentially confirms our previous estimation results (Table 3, reg.(3) ). The results of the robustness analysis rule out issues of reverse causality, and confirm the causal (positive) relation between online booking and seasonality.
All technicalities, such as the choice of the endogenous variables, the lags and the performed tests are available on request.
It is interesting to compare our results to a recent analysis concerning the relation between seasonality and airfares.
Garrigos-Simon, Narangajavana, and Gil-Pechuan (2010) show, in the context of the London-Alicante market, the trend of airfares, differentiating between peak and off-peak season. Among the various evidences they find, the one most closely related to our paper concerns how price dispersion changes depending on seasonality. They show that traditional carriers exhibit a larger price dispersion in the low season, when they sell most of their tickets at a discount price, than in the peak season, when a much larger portion of the tickets are sold at full price. Their evidence points at an attempt to manage seasonality through a price-discrimination strategy, prescribing more discounts in the low season. While our evidence does not explicitly deal with the hotels' pricing policy, we recognise that the use of Internet, while making it easier to fill the hotels in the peak season, could also be used to better manage seasonality through an appropriate pricing policy. Given the economies of scale involved in setting up a sophisticated pricing policy, we believe price discrimination tends to be performed by sufficiently ''large'' (in terms of revenue or of profit) firms.
CONCLUSION
Internet is playing a key role in the development of the tourism industry since it encourages people to travel both by improving access to the destinations and by reducing search costs.
Our paper explores how direct online booking affects the variation in hotel bed-places net occupancy rate, thereby contributing to three strands of literature, respectively the determinants of seasonality, the tourist information acquisition process and the impact of the internet on tourism. We first model the impact of online booking on seasonality showing that the internet, by reducing search costs, increases the competitive pressure faced by each firm. This raises individual demand elasticity and lowers the prices charged by each firm. As this effect is stronger in the peak period than it is off-peak, we show that online booking actually increases seasonality.
Our empirical findings confirm the causal (positive) relation between online booking and seasonality.
The results in our formal model point at a supply-driven positive association between online booking and seasonality. As a consequence of online booking, firms modify their pricing strategy. The demand side behaviour is altered only indirectly, through the price changes induced by online booking.
While the result of our formal model straightforwardly applies to online direct search only, its intuition could be extended to search mediated by intermediaries and travel agents with online operations. Indeed, online booking fundamentally alters the role of travel agents. The business of traditional travel agents, consisting mainly in aggregating information on the supply side-that is, aggregating the various travel and accommodation options available to the consumers-relied on high costs of direct search, and is likely bound to marginalisation in the near future. On the contrary, opportunities for new businesses arise for online travel agents, who can track customers' online searches and online purchases, and exploit them to provide customers with more tailored offers, by the same principle used by Google and the other search engines. In other words, travel agents are turning to aggregators of information on the demand side. This is likely going to alter the nature of advertising in the tourism sector, towards one tailored on the individual consumer's needs, and mediated by the travel agents. In this scenario, travel agents are going to take the role of two-sided platforms, drawing revenue from two distinct sources, consumers and advertisers.
An immediate implication of our result is that the various actors in the tourism sector should not simply rely on the Internet as a tool to reduce seasonality; in fact, it is quite the opposite.
Our results call for a series of initiatives, both in a managerial and in a policy perspective, aimed at mitigating the impact of the increased seasonality. Three traditional remedies include a more effective yield management and price dispersion across periods, the organisation of events and festivals able to attract people in the low season, and more scattered holidays (especially in countries where holidays are still very concentrated, such as the Mediterranean ones).
Yield management, price dispersion and even price discrimination may turn out to be easier in the future than they have been traditionally, due to the aforementioned availability of information on the demand side. In this scenario, the jobs of setting prices and capacity utilisation will likely have significant returns to scale, as all the activity implying information aggregation. While our findings show that, on average, the use of internet on average increases seasonality, it is clear that managers might actually use it precisely to try to reduce it. A way through which this task could be achieved include, among others, running auctions among potential customers (on the lines of websites such as priceline.com, or ebay) to determine the price of a hotel room in low season, in order to induce higher occupancy rates.
The de-seasonalisation of destinations, and even of individual hotels and accommodation may also be facilitated by the availability of tailored advertising. This may be an effective mean of informing potential customers of the upgrades and enhancements of the destinations/hotel, also thanks to the efficient rating system for hotels and destinations, performed by customers directly, that has emerged in many online travel agents. An efficient and fluid rating mechanism may also favour information spreading on initiatives on a small scale that contribute to alleviate seasonality.
Furthermore, we have shown that flow concentration increases seasonality. A way to de-seasonalise, therefore, may consist in targeting the new investments of a given destination (for example, in advertising, in infrastructures, or in the organisation of events and festivals) towards countries that, while having a significant potential demand, still account for a low share of tourists in that destination. By doing so, according to our results, the investment, not only would affect the total amount of tourists (and, as a result, the total revenue), but would also alleviate the seasonality problem, thereby contributing to a more efficient allocation of resources.
The rise in seasonality can be attributed to an increase in competitive pressure. A possible direction for future research may consist in analysing the impact on firms' profit. Indeed, it is likely that, while competitive pressure tends to reduce firms' profit, the reduction in search cost also redistributes profits from the intermediation sector (hampered by the development of direct online booking) to the transport/accommodation providers. The direction of the net effect on the transportation/ accommodation providers profit depends on the relative strength of the two forces, and is worth analysing. An additional step of this research may consist in verifying to what extent different types of accommodations experience different seasonality phenomena and how much they lag among each other in terms of the adoption and use of Information and Communication Technology. As the Eurostat data do not provide a refined segregation across various types of accommodation and quality levels, a direct survey would probably be the most suitable methodology.
